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. The striking increase in survival of these patients over the past decade has focused attention on abnormal endocrine function, now the most prevalent iron-induced complication in older patients 2 . Trans-fusion related iron overload is the primary therapeutic complication in thalassemia major. Hemosiderosis of various endocrine glands including the thyroid gland has been documented histologically in chronically transfused patients including thalassemics. Iron deposition in various endocrinal glands is responsible for the hormonal derangements [3] [4] [5] [6] . Other factors like hypoxia due to persistent anemia and perfusion defect, also contribute to the derangement. Hypothalamicpituitary axis, thyroid, para-thyroid, adrenal, pancreas, gonads, all show hypoactivity. We therefore planned the present study with the aim to assess thyroid function in patients of β-thalassemia major and to evaluate its relation, if any, with serum ferritin levels.
The present study was conducted in our Thalassemia day care center. Thalassemia patients of 3-13 years age group, who were confirmed β-thalassemia cases and were on regular transfusion for more than 2 years were enrolled. Patients with any hormonal therapy or those terminally ill, were excluded. Fifty patients formed the study group and 50 age and sex matched patients of nonhematological and non-endocrinal, minor ailments admitted in general pediatric ward were taken as control. Both cases (n=50) and controls (n=50) were assessed for hemoglobin, serum triiodothyronine (T3), thyroxine (T4), thyroid stimulating hormone (TSH), transaminases, bilirubin and ferritin. On the basis of thyroid profile thalassemia patients were divided into euthyroid, compensated hypothyroid, uncompensated hypothyroid and overt hypothyroid. Their serum ferritin and thyroid profile were repeated after 1 year. Iron overload was also calculated as 133 mg iron in each pack PCV transfused. Comparison was made between case and control for serum ferritin and thyroid profile. .
The mean age (±SD) of thalassemia cases was 7.97 ± 2.83 years (range 3-13 years) and they received packed cell transfusions at an average interval of 16.12 ± 2.6 days. Out of 50 cases, 27 were on chelation therapy and 23 were on no chelation. Two cases were taking desferrioxamine infusion, 18 were on deferiprone and 7 cases were on combined chelation therapy.
Among cases the mean T3 (139.38 ± 25.55 ng/dL) was comparable to that of controls (135.5 ± 35.12 ng/dL). The mean T4 of cases (7.36 ± 1.61 µg/dL) was significantly lower (p<0.001) than that of controls (9.30 ± 2.15 µg/dL). The mean TSH level was significantly higher (p<0.01) in cases (3.56 ± 1.49 µg/dL) as compared to controls (2.31 ± 2.74 µg/dL).
Among thalassemia cases 70% were euthyroid (n=35), 18% were compensated hypothyroid (n=9), 12% were uncompensated hypothyroid (n=6) and none was overt hypothyroid or hyperthyroid. After 1 year we found no significant change in their proportions (Table I) . (Table II) .
We found no significant correlation between serum TSH level and iron overload, transfusion frequency, transaminases, serum bilirubin level among euthyroid and hypothyroid thalassemia patients.
Thyroid dysfunction has been variably reported in thalassemia patients 7, 8, 9 . Subclinical hypothyroiddism was observed in 30% of thalassemia patients in the index study. Although we found no case of clinical hypothyroidism in our study group, it was reported in 6.9% by Agrawal et al 7 , 4% by Zerves et al 10 , 18.3% by Morgo et al 8 , and in none, like in the index study 9 .
We found no correlation between thyroid dysfunction and age, amount of blood transfusion, liver dysfunction or degree of iron overload. Similar results have been documented 11 . Jain et al, observed that thyroid dysfunction was not related to age, sex, hemoglobin levels and country of origin, but transfused iron load (units/kg/year) was higher in patients with hypothyroid function, however, the difference was not statistically significant 13 . We found that thyroid dysfunction did not correlate with serum ferritin level. Similar observations have been made by others 12, 13, 14 .
We found no significant worsening in thyroid profile in thalassemia cases over the one year of study; however, Fisola et al, found that proportion of hypothyroidism increased from 8.4% to 13.9% over the period of 12 years in thalassemics 14 . The follow-up period of one year in the index study was possibly not long enough to pick up worsening thyroid status and a longer follow-up is recommended.
To conclude we documented hypothyroidism among a significant proportion of thalassemia patients. As pharmacological treatment for hypothyroidism is readily available, it is important to monitor thyroid function in these patients and institute prompt therapy when indicated. 
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